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Mure Atkatoae aa 


fa ae 


ee 
MINUTES OF MEETING OF, COMMITTEE ON 
IMAGE DATA TRANSMISSION : 
The first meeting of the Committee on Image Data 
Transmission was held in the DIA Conference Room on 
November 13, 1969. The following members were present: 


c. E, Fubini, Chairman 
dir. J. K. Lewis 





























Mr. H. Davis, Secretary 
Dr. Alexander Flax was present as an observer. 


The following members wére not present: 



































Other observers were: 


Me. Les Dirks 
Mr. John Crowley 
B/G Lew Allen 
Capt R. Geiger 


ed 


Major J. Regenharct 














be, MeLucas presented a backgrounc of the problem. 
Briefly, we have technolosy erlorcs ia progress hopefully 


to lead to the development anc cepioyment of a system 
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Baia asect oh ae 


axmitting direct transmission of optical imagery collected 


from a satellite to the ground. The two leading technology 


candidates for satisfying the requirements for such a 


\ 


fa: -~- (1) a system based upon a 


direct reading system ar 


2 


£ solid-state sensors such as photo- 


aa 


1@) 


ciplicity 


4 
G 
"oh 


transistors,and (2) a system based upon a device using a 


. 
oe" 


photocathode light-sensitive, eiectron-emitting surfac 


and a charge-storage device in the form of a tape having 


a Silicon surface. 
x. McLucas first observed that there is always 
y 
a recuilrements-technology trace off. 


4 


the committee should look at the requirements. 


he felt 


BS 


He recognized the ditiicuity of the problem. Since we ave 
considering changing from sponsoring technical activities 
to starting a system, Dr. McLlucas freit we need to know 

the technological status before we answer wnether we can 


firm up on a system specification. Or. Meiucas stated 


valot- ia " a i 5 my f*t te mw ge 

cnac Some people Say we are Treacy. (IB GSA In ie 

= Tn oa, mataadled sign en ai temp i Se nee eg He ad See. 

oR ae ce C ‘Cate WT Waldit ee SERS OTS aren eaten poner 3 ol tig 
. 





ya : ¥ 
Sm, a epee ae ce nell See yet ots _ 
Vek CEM SG BOE SSCS PROVE i a I rn oe 


Cistributec’. De. MeLucas observed that the committee 


i 
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should cetermine whether we are reacy now, or whether we 
would be in a better position in a year or two years. 


Dr. McLucas pointed out we are ceveloping a systen 


CHENAGON) having wider coverage and finer resolution then 
our presently used CORGNA system. It is based on bringing 


ack the buckets with the fiim in it. We should bear 
this in mind in considering alcernatives of 


We should also bear in mind a parallel study conducted 











by a group chaired by mis group examined 





the vaiue of nign resolution. This report is compiete 
3 
and is being distributed to members of tnis committee. 
Dr. MeLucas pointed out the attractiveness af 
read out -- possibiy in situations like Czechoslovakia 
where we might have had information within 1 hour, 


| 


2 hours or 12 hours, depending upon the system. We may 
wish to look at only a few square miles, and take only what 
we may want to take. A read~cut system may have either 


high resolution over a small area, or a panoramic lLow- 


resouuction view of a large ar 





pointed out that this committee should 











mot adaress recuivements, xvather should state whac is 


Approved for Release: 2020/02/07 C05114743 


Approved for Release: 2020/02/07 C05114743 


“. = al : au 
possible. He stressed that the words real time created 
an illusion. In a ecrisis situation, there is no 
reasonably clear picture of value versus time. Mr, Crowley 


wot ~% 


volunteered the information that this has been studie 


jen 


for six months. In July 1969, the USIB said there was a 


7 


requirement to have the picture available one hour after 


+ 


exposure. 


Migs Gib. inte 4 evn 
nal Che Came 


Dr, Fubini interjected, pointing out t 
required to gain access to 4 target seemed to be a more 
important parameter than the time taxen after access. 

¥ 
There should be some time which represents a plateau -- 
like a day, or even an hour, Dr. McLucas stated that 


piateaus like a day appeal to mim wnen factors like 


clouds, night, or absence of the President is taken 


tt 
me 
is 
tq 


This may mot De bad, but perhaps we should equalize 


fs 
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resumed his comments. He pointed our 








we are in a period of increasing fiscal austerity, This 
is depressing to those who see new technical opportunities 


no recognize that to implement them means killing 


ak 


1) 
| 
Ou 
s 


something else. We must look at technology to see when 

the time has come to precipitate out a system. We should 
want to see if the new system could replace one of the 
-existing systems. We might want a decision tree -- showing 
wnat work has to be done to allow decisions at the 


appropriate time. The committee should furnish an 


understanding as £60 wnal work 


* “ . ’ ae Tear e caer 2 as my a a 
Gecision points. We should furnish a consistent 
cescription of the two systems. In @ vague sense they 

- Fe en abe, an yea Soe 1 og ivan s caw Ses wat Fk! en ewe ot 
axe in competition. The committee's output shoulda furnisa 


c description of whet is availabie, whet plateaus 


te 
H 
@ 
fo 
re 
fs 
2) 
ie 


we could expect in timeliness of possible systems, 
ej 


frequency of exposure, anc resolution. What is the 


pace of technology, what benefits, if any, could be 


{un 
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also permit better definition of the recuirement. 





felt the committee could not influence 











the level of spending in FY 1971. Nevertheless, a 


fai) 


* 


report by April would be acceptabl 
Mr. Dirks introduced che CIA presentation on the 
Hlectro-Optical Imaging System. Mz. Dirks briefly 


discussed the history of overhead reconnaissance before 


7%, 
me 


describing the EOL, solid-state array concept. 


then reviewed the key elements of the July 1969 USIB 
near real-time readout requirement and discussed pre- 


% 


liminary design requirements for the ECI system. 


Next, Mr. Dirks described a technique for analyzing 


ct 
‘o) 
a 


tne performance of a solid-sta vray, EOL system, In 


this analysis the ground-sampied distance was given as 


f) 
i 
ry 
his 


a function of terms which chara 


optical system and the soiid-state array. 


rs 
oO 
th 
ct 
om 
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ps 
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Me 
u 
fe 
~ 
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iG 


asked thet an unclassizied version 
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of the two technologies which are oresently bein 


te 


itis) 


om & compecitive basis -- the phototransister array work 


directed at experimentaily determining the effects of 


the sampling process on the reconstructed imagery. 


Mr. Nowinsky described the apparatus 


ana the results 


obtained to date. He also pointed out that the early 


experiments concentrated on the addition of various 


amounts of noise but that work plann 


~ 


~~ 


ed for the future 





would evaluate the effect of a number 


Foilowing the Sampled Imagery discussion, Mr. Roch 


Oo a amt TB eee en Toe, na Sa ceed 
Co.onme.l BOnAner anctreauced t 


= 
LOL 


= ~ wen che 
Ol otner paramecers. 


other subsystems 
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the Tape-Storage Camera Program. He reviewed the 
erforts underway at CBS, General Electric and BTL. 


Following his remarks, Coi Bonner introduced 


@ detailed presentation on the various system trace offs 
which are available with the Tape-Storage Camera (TSC 


technology. There wes a lengthy ciscussion of relativ 


a 


~ 


integration on the two 


wm 
@ 
rt 
wn 
H 
tt 
i 
a 
fs 
ct 
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i.) 
Wy 
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3 
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tt 
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@ 
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ct 
io) 
F 


sensor types. The chairmen terminated the discussion 


seying that this matter would te Looked into in detail in the 


future. Mr. Dirks was asxed to extend his unclessifiec 


f Siniee i, anccar aes vi 


paper to decir“ ene 386 “ff * 











3 i To n« - 2 men Pisce 1. 
FoiLlowing S$ presentation, ur. Cook 





of the Tape-Storage Camera 


Ww 


oz CBS described the statu 
effort. Mz. Cook's primery emphasis was an the second- 


generation laboratory mocel but he also Gescribed other 


gun designs underway act C35. The conclucing portion 


of che Tape-Storage presentation was given by GE 
representatives wno discussed tne characteristics anc 
peictovmence of she focus project scan work which they 


Cer 
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as an alternative to the CBS electron bean 


They also described photocathode work uncerwey 


KO 
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OYSTERS 


pen neh ad 


moe wee et 


CONLXOL, posntang. 


£ 


VRE. tO @nviT ronment. : 


CONS IDERAT IONS 


PI IN ANTS TT a Ta Tre eye ie ee. 
TECENOLOGY - Wheat is know, unknown; gaps, 





a. Size of optical system. 

ce. Storage and play back -- advantages an 
cisacvantages. 

c. WNumber of targets per pass. 

cd. Reiay satellite consicerations. 

e. System development feasioliicy -~ toda 
one year, two years. 


&, Access time, reporcing time. 

nh. Area coverage; resolution; trace-otis. 
pe ae vaca Processing. 

3. Signai-to-Noise consicerations. 

over mrs RT ANITREMENTS 


eb ae hl ate hen 


ee oe Sa ea 
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eA O -- <4 SIRANIT Teoma — merry 
MINUTES Of THE SECOND “MEETING OF THE 
a 
T 


TEE ON. IMAGE DATA TRANSMISSION 


Room on December 3, 1969. The foilowing members were 
present: 


7S ae afr Pag h tn tT 
br. Eugene Fubiai 
TF oe 5 + 

Mz. Kenne 


ct @ 























ix, Harry Davis 
Dr. Flax was present as an ovserver. 


The following members were not present: 














Cther observers were: 


Mis. Les Diz 
Capt. R. Geiger 


Major J. Regenhavdce 





XS 





























Ca0ne. 2. Me. Bonner 
Mc. Edmoad Nowins<y” 
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The minutes of the first mee 


dvaiet minutes will be distributed at the third meeting. 
Dr. Garwin noted an ervor in the minutes of the 
Zirst meeting which stated that a report by him gives 


xt a system cévelon- 


“ 
a 


im 


the reasons for concluding we can s 
ment. Dr. Garwin stated his report concluded that an 
ineveased level of effort in the technology of solic- 
state array sensors would vermit a reasonably sound 
judgment within a year on the schedule and cost of a 


l~scale development of a spotting system using this 


rh 
C 
ie 


rechnicue. 


Captain Geiger notec chat in August 1969 the 


Executive Committee (consisting of Mr. Pac 


Aa bat yg ota) pecs Shp ies vs ees thoes aad aes 
CECNNOLOSY Program 284615 cO & possio.c syscem start 


Further, by January 1970 


bee 
ss] 
cy 
a 
bea 
{ 
gy 
my 
OQ 
By 
hay 
ce 
ti‘ 
ey 
G 
f3 
Fy 
<< 
i 
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t 
be 


é decision was to ba medea whether: additional funds should 


= the Executive 


2 
cr 
tr 
ay 
if 
tf 
tS) 
<j 
a 
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Un 
cr 
ry 
1 
@ 
@ 
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Commictee (Ex Com) the additional funcés for possible 
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pet 


syscem definition were slipsed to FY 1971, with a sterc one 


7 
' 


year leter. The NRO had reserved funds for a contingency 


sc in FY 1971, however, che contingency money was 


ti 
tr 
fy 
te 


Le 
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: 
action, ¢t 


rt 
Ht 
ct 
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an 
77] 


=a 
Le 


Di 
a 


ed in a budget cut. As a resuit o 
technology program has 24 months before system definition. 


Dr. MeLucas needs a review of the 


©) 
ft 
tt 
ian) 
fH 
ta 
ie) 
ie) 
i ad 
62 
o 
K 
w 
ct 
ot 
rr 
om 
ral 


program in time for the Spring appoxtionment exercise. 
Dr. Garwin reviewed some of the work of the Land 


Panel. They hac locked at a number er technologies ~- 

Kerox screened thermoplastic recordings, Vidicons, Lasex 
scanners reading from photographie fiim, Soil 
Arrays and the CBS phototape camera. The solid state 


array looked like it had the longest life possibilities, 


consequently a sub-committee was set up consisting of 








+ 


and R. L. Garwin. The committee prepared a rveporc, 











as Gid Mr. . Both ave being distributed. 











Be. Garwin's presentation mey be summarized as 


Lee) 
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. Measured S/N indicates about two-foot resoluzion 


, 


4. With four arrays, siowcdown of about 5 can be 


. 
my 


Fs 
wy 
ss) 
© 
cr 
- 
eo 
ea 
Q 
ic 
isa} 
193) 
fo 
rH 
ud 


5. Continuous strip surveiliance 
since width is narrow. 
6. Dr. Flax pointec out that continuous surveillance 
is nevertheless an acvantage. 

7. Because of slowdown, the system must be a spotting 
systen. 


8. A processed water should cost asout $50, 


ie) 
crt 
fo 
ian 
Fi 
fo 
By 
an 
ra 
ite 
my 
is5) 
G 
a 
pts 
09 
r 
0 


9. Yield of 4% is nos to 
costs into consideration, abouz 1% is optimum. 
iG. At $160 per wafer, 200 chips/wafer, and %% yield, 


each gooc chip would cost $100. A focal line would cost 


hi. If TRW can succeed in producing < few chips, 


other manufacturers can compete to brinz cost down. 


4 
rae 
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an. PYOGbiem is joining chips -~- which has not yet 


’ 


ecomplishead. 


o 
io) 
fe 
ry 
3) 


13. If readout is to be accomplished in 10 seconds 
there are © x 104)? elements or 4 x 10? amplitudes ner 
second, Li 3-bit delta moculation is usec, we neea 120 
megabits/second. 

14. Sensor integration time is one milisecond 
( Ve1 fooct/ 50 microseconds, which must be multiplied 


by the factor 20 for slowdown). 
a, wT 7 “i PP St we fn it oo ey ~ i aera amy ge te 
i5. if one amplifier is to reac out 20,600 sensors 


6 


milisecond, the data rate would be 26 x 10’ /second, 


fe 
ra 
oy 


Iz i090 amplifiers are used, 200,000 semples per second 


17. Fairchild has too large a pitch -- the large 
stageer inkroduces problems during roll, 
L&. TRY hes a chip-joininz alltementc problem. Can 


Lea) 
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19, Sensor uniformity to a factoxr of two is achievatie. 


Tais recuives calibration and comsensation -- probably on 


los Ty Pm een pee - i a ek oe fod min px. ns oy oe 
£0 VALTOLMLOY Enc Ceeen CL Sensors May creare a 
mas ud pe er ee Ree ee a eo) ers EER apy, > 
problem in deiva moculection. Propiem -- how much 
Sa pds, iis felg: eet eRe 1 ene ee ee 
in-£light and how much ground processing is desirable). 


ve is a way of reducing noise by 


; mo aedt = ary . 2 . n fate) eae a 
ne analysis of this is ian Dr. Garwin’s paper. 


ae 


22. Cathodes per Scemudi,are not a re.iability probien, 
but photocathodes are a severe problex beacause of poisoning 


of th face by contaminents. 


ty 


@ 
wh 


i 


% 


t the conclusion of the presentation, Dr. Fubini 


$e 


asked Colonel Bonner to make a computation of the optics 


3 


size needed by the solid-state array ana Mr. Dirks to 


: = Prat x ~ as 
GO The sane ror che pnororepe. 
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ple 


mat ret 
capability 
3. We could have several systems on orbit 
continuously -- so several looks ver day would be possibile. 
4. The need for as long a life as possible caused 


— 
eh 


the Land Panel to prefer solid-state 


rently simple. 


5 


réliable was intuitive. 


Te ie 
the bet 


coded 
ee ae oo 


gp 
“ 




















sensors 


~~ whien is 


The conclusion for solid state being most 


e moving parts 


srr ft 


6. We could possibly atfore redundancies in CHéG's 
ang antenna drives. 

7. Cost could be estimated to about 3 db. 

8. In response to a general ciscussion of moving 
parts reliability, pointed out how Apollo 
éeveloped reliability eas technology advanced, how 
redundancy né.aps testing, cqualicication and the iike. 
Colone? Bonner observed CMG's only operate a few aineres 
aceay. Severtheless, bearing wecr is clways a proalen. 

ooserved CMG'’s Should be ruled out since 
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problem exists when a motor is running in same 
environment as photocathode (poisoning). 
9. In the general discussion comments were made 
that CMG's can be made reliable, photocathode had a 
severe problem in poisoning, solid-array sensors degraded 
vacefully, that other critical elements were computer 


ability, TWI's cathodes. 


ry 


a 


al 











10, As to the optics, stated we are making 





progress with large sizes -- 72" has been built. We 


‘ 


need 96" with an accuracy of 4/50. New polishing techniques 


are promicing. Even the one g, zero 2 problem is coming 
along reasonably well. 


li. Communications,too, represent not too Gifficuit 


fa 
oO 
bh 
tt 
133) 

Kd 
w 
ct 
o 
fa 
5S) 
<3 
Or 
pa) 
hm 
oO 
5 a5 
é 


a problem. Reytheon has a 50-meg 


a on hy I tan xt 
megabit system in the laooratory. Orher companies, too, 
Solty eae Care’ At 4 eee St eshe 
have high bencwidths in data links. 
19 Bora ecscg = * 7 pet aaa Di nyc te 2 
iz. Because of the Low curzvent density compared to 
eat Se el Cath ae ip aca, he Tae eae athnodes in the TNT « ae ye sah ee ie 
Reo BTL ChG@ USS cube, Cab nodes 1h CNS iwWsa 42S Nov Meen ox 


ia) 
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13. The computer can be realized with necessary 


34 


is within the state-of-the-art. 

15, Solar cells, mostly body mounted, with a few 
auxiliary panels, will suffice. Thermal problems are 
relatively simple. 

16. in conclusion, tne sensors are the key Giement, 
with the glass being the mext highest element of 


uncertainty. The CMG is reasonasiy encouraging. 











orlowing S Giscussion, Mr. Coox Summarized 

















523 SS a7 ef in A iH 4 ot nm 
did not agree completeiy pointing out that his stresing 
1 en * * + 7 = et Pry 
technicue can be used to reducé the noise of reaGing ouc 
rarer ey ae aye auy amin nes Ve. Cock pointed pate eS ey 
coe SOLLaG "Stace arra Sensors. hes SOx polnve Ouso caay 
Lat agua —— 2" 2 * mn Rater pe Fk dee es pesos, woo ; 
the primacy ciiference between the two systems is the 
Cg Ld Se eae tern? hme * oO an 4 cee 
ime ci exposure. His analysis has been distributed. 
Rie ese Sty eA 
PreSentea Cne Seeces OL ENE sos 
ig Ok earaa Ned ron Sh GENO T  a8 sae aa - ie 
éeveloumenct. Some cuescions were raisec on our abilicy 


ne) 
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—_ Fess Paes = Par rr Tw 5 eh ASA aa Peas ers 
to analyze five or six CMG's coupled together. Dr. Garwin 


a en 1» ae ee AD on table ee te Fgh ance 
ane COMpucer requirec a reliability Gur cCimes Gecrexr 


explorec. To 





~ 


achieve 10,000 hours with 95% confidence, we would need 
60,006 hours in a triply vecuncent configuration. 


oe ang: ao em Foe ee 7 ‘ Mo i “ 46 ” 
=| suggested the vorcing logic ba on the grounc. 


A 7 aad ™ ma eer fs LS ate he om me qed oe Fam om 
A comparison wes macé OF the two systems using the 




















HO, Gaewin scatea he woulda visic TAY o. December $, 
Persil. finer and CBS on December 22, cnc Westinghouse 
oa 23ee of Decemcer. 

vs 
ae 


Approved for Release: 2020/02/07 C05114743 


Approved for Release: 2020/02/07 C05114743 





The next meeting was schedulecé to be held on the 


West Coast on the Sth and 9th of Februery. 
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TPIT TANS 


Oe LUND 





State Array 





ro is ecor 1 yield? 

2, is there a becter (Lower noise) readour 
scheme as proposed by Dr. Garwin ( 
Thai the magnituce of the chip joining 


oA 
, 

@ 

BMW 

* 





















4, What is the economics of azvays -- taking 
into a€ccount yleic, : A Low 
ion vate? 
3 te modulation i= chips are 
form, or sens 
6. Tne sensors stacwec? 
7. maze vecons how much 
“JoCées sing On Soarc, 
&, Can gains be baalize 
§2O0Wing responze cowel 
is greater? 
9. Ave there raclatio prot lens? 
26. What is eflecs of nita Of cynamic 
range by non-unifozsity? 
zl. Is blasing necessary? 
12. What is effect of aging on 5, &, 7, 8, 9, 
iO, ané Il. 
i3. cs there eny gain by using newer image 
peor ifiers? 
14. Waet acre tne pro 
sensitivity, unt 
response. 
PRotsoreaze Camera 
de wc ig relia zy Of moving parts in 
2uceé? Is tape necessary? 


Approved for Release: 2020/02/07 C05114743 





tu 


fs 3 


to 


Lo 


hua ys 


CN 


ss! 


i= GO RY po 
‘ 


un 


ar 





Approved for Release: 2020/02/07 C05114743 








. Wnet is extent of shotccatnode poisoning? 
What is known, waat o bé known? 

. Whee is lite of ¢ phototape tube? 
. Cen new photocechoc ed? Can phoco- 
cathode be isolat @ rest of the 

components? 
“Ss CONSID: 

















Te oe a Fad a 32 ees ase Bana Wael 9 
. vie Sig OL Cbeics 25 Mecessary «Or Loca: 
ae 3 ae : 4 
row is thi Ze Levec? 
. = = = Ae Sony os aed _ 
. Whet is access t Of each, wnat is the 
2 
a « rn 7 cde “Lins ay Ly 
eZfect on cargets in the GY deck? 
ae “4 c . ro a ae 
Is @ continucus ox Gesirabie? 
ae _ ed ie ai, pte 7 a4 ra a Lone T+ 
. Ig & @loué setsor feesible, useful? If so 
a ee ae ee i a eR, Fem Ae as ae ayn DF 
“OW Wousc 1t oS ESNSBLOvVEeG Lh SLtNEr systen. 
ae = = © tm a + tt 4 
. oS recording necessary or casivabie? 
Pi a de wh Seed a Se EE PT cd a he yg Ae — 
. VWnat is the effect of S/N and contrast on 
. oka? 
intersretation? 
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